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On the Structure of the Brain and Anditory Apparatus of a Theromorphous
Reptile of the Permian Epoch. By E. D. Cope.

(Read before the American Philosophical Society, October 16, 1885.)

The following observations are made on a part of a skull of one of the
Diadectidae (Pelycosauria with transverse molar téeth*), which is accom-
panied by several vertebre and other fragments of the skeleton, of a
single individual of undetermined species. A few characters are derived
from skulls of two allied speeies, Diadectes phaseolinus and Empedias
molaris Cope, which, like the first named speeimen, were derived from the
Permian formation of Texas. A cast of the brain chamber was obtained,
thanks to the skill of my assistant, Mr. Geismar, first in the elastic mate-
rial patented by Bendernagel & Co., of Philadelphia, for the manufacture
of printers inking rolls; and afterwards in plaster of Paris, in a mould
made from the elastic east.

The brain case in the Diadeetide differs from that of the Clepsydropida
much as that of the Varamidee differ from those of other Lacertilia. That
is, it is continued between the orbits, so as to enclose the olfactory lobes
of the brain within osseous walls. These walls are thin ; especially at the
interorbital region, and in the specimen the anterior extremity is so far
imperfect as to leave the form of the anterior fundus in doubt.

The brain in reptiles, as is well known, does not fill tightly the cranial
chamber as is the case with the Mammalia, there being a wadding of con-
nective tissue, with interspaces filled with lymph and fat, between it and
the cranial walls. In the present species the postfrontal part of the
cranium is so contracted that there could have been but little spaece of this
kind, and the superior walls are clearly impressed by the surtaces of the
middle brain and the cerebellum. The form of the inferior surface of the
brain posterior to the fifth pair of nerves cannot be determined from the
specimen examined, owing to the absence of the basioceipital and basi-
sphenoid bones.

The conformation of the cranial walls requires preliminary notice. In
the first place the vestibule of the ear can only have been separated from
the brain by a membranous septum, as is the case in the Protonopsis lor-
ridat (Menopoma). In clearing out the matrix no trace of osseous lamina
could be detected on either side, and the edges of the huge foramen thus
produced are entire, and present no broken edges. Anterior to the vesti-
bule, the prodtic bone has a small extension, terminating in a vertical
border. In front of this is the huge vertical foramen throngh which issues
the trigeminus nerve, which is even larger than that found in the Testudi-
nata and Croeodilidee. The anterior border of this foramen is formed by

*For adefinition of this family and the included gencra, see Procecdings of
the American ’hilosophical Society, 1850, p. 43.

tSee Journal Academy Philadelphia, 1566, p. 105, where the characters of the
skull in the Urodcla are pointed out.
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the probable alisphenoid, whose posterior edge is nearly parallel with the
anterior border of the prootic, sloping forwards as it descends. The basi-
cranial axis is thin at their union on the middle line below, and, thickening
forwards, is excavated by rather small conical fossa. Anterior to the fossa
is a smaller impressed fossa, and on either side of it, each lateral wall is
excavated into a shallow fossa which descends towards it. The frontopa-
riétal fontanelle is of extraordinary size.

1. The Brain.

‘When the superior border of the medulla ohlongata at the foramen mag-
num is placed horizontally, the axis of the brain ascends at an angle of
45° towards the frontopariétal fontanelle. The superior surface, anterior to
the foramen magnum, is subquadrate in outline, the angles being trun-
cated, and directed anteriorly, posteriorly and laterally. A posterior con-
striction conneccts it with the medulla ; and an anterior one defines the
middle brain and hemispheres. Each lateral truncated angle represents
the foramen of the trigeminus nerve. The space thus bounded is divided
into two nearly equal areas by a transverse groove, which extends from the
posterior edge of one of these foramina to the other. The posterior of these
I suppose to represent the cerebellum, and the anterior the optic thalami.
The cerebellar surface indicates that, as in many lizards, the cerebellum is
simple, and very slightly convex.

Anterior to the foramen trigemini, the brain contracts so as to have a
transverse diameter scarcely more than one-third its vertical diameter.
The cast at a point twice asfar in advance of the cerebellar line as the fore
and aft width of the cerebellum, rises to fill the frontopariétal foramen,
forming a mass which represents the huge pineal sac or epiphysis. The
proportions of this body are even greater than they are in any of the exist-
ing Laccrtilia, and it has a greater transverse diameter than the middle
brain inferior to it. Its posterior border is at right angles to the line con-
tinued forwards from the superior border of the medulla oblongata at the
foramen magnum. At its posterior base a flat horizontal process, as wide
as the brain at this point, extends posteriorly in a corresponding fossa of
the superior cranial wall, Its posterior margin occupies a transverse
groove of the superior wall between the superior and inferior plates.
Each lateroposterior angle is produced, and may represent the foramen of
exit of a narrow canal which appears to perforate the lateral wall and issue
beneath the roof of the temporal fossa. A larger projection of cach side of
the base of the epiphyscal mass occupies a large foramen of the lateral wall,
which has the superior wall for its superior border. This may only repre-
sent a vacuity of the wall, but the fossa at the posterior Lase of the epi-
physis has greater significance. What this is I am at present unable to
ascertain.

Below the epiphysis the transverse diameter of the brain is about one-
fourth the vertical, not including a short inferior prominence. The latter
fs small and conical, and is situated below the center of the epiphysis
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when the cerebellar surface is placed liorizontally, or in front of it, when
the medulla at the foramen is placed horizontally. Tts significance is
unknown to me, as it is anterior to the position of the hypophysis. A
thickening of the cast on either side of its base converges to the median
line posterior to it. T can find no optic foramina, and believe, therefore,
that the optic nerves issued from the same large sinus as the trigeminus.
The cast diminishes in vertical diameter anterior to the inferior conical
process, and increases in transverse diameter of its superior surface. The
inferior border continues to be keel-like, so that a vertical section is trian-
gular with the base snperior. It is impossible to distingunish the outlines
of the cerebral hemispheres or the olfactory lobes, both of which are
probably included in this part of the cast, although the latter probably
extended much anterior to the extremity of the brain case as preserved.
The form may or may not give an idea of the forms of the hemispheres.
In any case they were narrower than in any known reptile.

The prominent features of this brain are then the following : The widest
part is at the origin of the trigeminus nerve. Both the cerebellum and
optic thalamus are flat and simple. The hemispheres are narrower than
the segments posterior to them, and of greater vertical diameter. The
epiphysis is enormons, and sends a process posteriorly between the tables
of the pariétal bone. The olfactory lobes were apparently large, and had a
greater transverse diameter than the hemispheres. The reduced diameter
of the hemispheres isa character of fishes and Batrachia ratlier than of rep-
tiles, but the thalami are also smaller than is the case in Batrachia. The
small, flat cerebellum is rather batrachian than reptilian.

2. The Auditory Apparatus.

As already remarked, the internal wall of the vestibule is not bony, so
that the cast of the brain cavity inclaudes that of the vestibule also. On
the external wall of the latter are the orifices of the semi-circuiar canals.
These are, one double fossa at the superior anterior part of the wall; a
second double one at the posterior superior part of the wall, and a single
orifice at the inferior posterior part of the wall. The external part of
the vestibule is produced upwards and outwards to the fenestra ovalis.
The ‘‘double foss®’ above mentioned are the osseous representatives
of the membranous ampulle at the junction of two pairs of semicircular
canals.

On sawing open the periotic bones, which here form a continuous mass,
the following is seen to be the direction of the semicircular canals. The
superior canal is horizontal. The second canal from thie posterior ampulla,
descends forwards, and after a course a little longer than that of the hori-
zontal canal, turns posteriorly. The inferior canal from the anterior am-
pulla also deseends, and after a shorter course than the canal last men-
tioned, also turns backwards and joins it, the two forming a single canal,
which enters the vestibule by the single posterior foramen already des-
cribed. The lumen of the longer perpendicular canal is much larger than
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Brain and Internal ear of Diadectidae.




